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tL-xmm^^-yf-y^ Ty-yy^u Mi^ 
tS7 s/ v- y m (Dfrnrnzmmmx'toM ufc«© y ^ 
^^atfflv^5fcj5©!J ^iffcot, »y >-*}£© 
pH^ 8 ~i 2Tfe5^tsr#iSfc-r5, *hyy^7 

K&vzfmmm. (pk & ) #7. 5-i3©7?y 
ii i ts«©* F!Jy^77^-ffly v^« 0 

[f**3S 3 ] t K p * y,vT 5 v«aST§2-*E* 

(I) 

[flSl] 

OH (I) 

R 2 

i ~ 6 oi&mr^^M^i-) xmztizit&vix-h 
5, fMfl2fa«©*by y^57>f-iy 

[»*3S4] W<ntKo^75y (NH 2 
OH) &^-T5, »*«l~3CDVvftl^ig|t-fa* 

©* b y y^77-f-ffly>^«„ 

#s i~4<D^T^i«tiB*ra* h y y^77^- 

ffl y vxm. 

d»iaa±t^*i-5, m**i~5ov^"ma»iwc 
ia«©* hy y^77^fflyy^E 

[ft*3S7] (I) ^S*^#-f5S«Ji^tS(tfc* 
^->5r^(75Xe, (II) bUi?x b/^-y£- 

jftai-aig, (in) *hw?*h/«*-^fcryS' 
(iv) r^^>-^xs^©S«^i'JK« 
-eata Lt7ry> ^twasft & f 'j»*-f- 5 is, 
w xis^s^ sfi^y y^micmm^xv y* 

^ffl-TSXe, *5it>* (VI) XfEfeS^ ££>(;:S«£ 

*-ey >-^^a-f-sx©^E.^5^ro^a^{cj3v> 

T\ _kfE (V) Xgt*3V^»*]Sl~6COV^-f^l 

WiifBf^y ^**£ffl^3rfc&#mt-r3, S«© 

«-f * V fc£ * ft V \££ t ©&© (f> 7> 51 tfn 5 V vf tb 



[0 0 0 1] 

»BJ»S-rssff^i?] hyy^?7^- 

-y%-?x?h LTb^iyfy^ 7yv'VW« 

*%WIZ ICtLSI l?©^#*^fcS wm§^ 
[0 0 0 2] 

[«*©&«] i c^ls imntmftm^m&s** 
^m^-Us mu±.iz-cvr>MM£fritz&mm^s i o 2 

JB$©l6flt]8Lkfc:* h hfciS-Kii&fijU 
hww^tL gHfe«ys& Lt* b l^* b/^-y£ 

MiRWi-^f-V^'U WBlfllSgSrMbfcm, ^g© 
* b Wv>.x bJI^ifeLTMS^tiSo 

[0 0 0 3] rr-e±!BCVD&#£*lfc&K&fcL.-C 
14, 7;V5 = 7A (Al) ; T/VS^A-^-fi!! (A 

1 -S i) , T/H~9*-ir>rm-M (Al-Si- 
Cu) §©7/W?-7AM (Al^) ;^^V(T 

i) ;f^yt^F7^fK (TiN) , f^y^y^ 
7"y (T i w) ^ftD 1 ?-? yHj-fe (t i-n4) ;^y^/y 

(Ta) , ^-ft^V^/y (TaN) , ^^rV 

(w) , Ift^y^ry (wn) ft if, «*©&©;4s 

[0 0 0 4] t: 6t?5ir¥©*aiH]SS©i««af[it# 

tixv^o ^b^s/^^ 7j'yy«iiao, 

T^#L7c >3 , &5VM4flfcfi£^**©«i«Sl^##LT 

u * fc^ yr^ytifo&mm&m a 1 1 

^yyay^LTLtJe rixbtt r-y-^-K^^- 
[0005] ilf*yy 3 

©T y ^ v f- -y OWM^T y 

ft&^(-# 5 . #a«!3Sfc*ift 5«Ma^#©iis$ ^ffi 
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[0 0 0 6] rctS&f-e, * h^SBRBfefe 

fiJi«) , t Kn^vvKT 5>»*S J;0/*fc!±T/V* 
/-/V7$:/lt£^f-f 5fiJlt« (T5^*»«K) # 

^K<, £8&Jite*U iS«4&JSIR, CVD^#$^X 
5#, ft&77, (f>-et>7yH5RflJlltjft«rfflv^»^ttW 

3„ 

[0007] * h y y^5 7^-^a(;*5tt2>y 

[0 0 0 8] SfcfcilBfiJWrfc, 0fl3.fi. #M¥9- 
2 13 6 1 2^ffit(4, ifiKf^Sr^-f 57K-4»&* 

aj5yws^*3e$n-c^s„ ti¥7-2 9 7 i 

[0 0 0 9] l^Lfctffe, Ty^V^»aiJ||t«i:L-C 

[ooio] a*?, 

V y^mt Lt, 1#li¥l 0 -2 3 9 8 6 6^Si^ 

t z^i-zmmmm® y ^s^ymtA^ j; <o mm 

JM#) J8f£6&it, j8a^©ffim©l»±£05'b©-C 
[0011] 



[0012] 

pH^S-l 2TfeSrtSr#mt-f-5* h y 7^77 

[0013] s-itxmm.. (i) ^wi^-rsss 

h^^-vSrfSttsnje, (n) 

H/^-^^ffM-f-SXm, (III) * h l/v^ Y/*9 
-y&Ty»>y-rz>j:m, (iv) 7y->y^igfo 
S« £fiJI£?*-t?*&a LTTy-yy £PJ« 
stsis. (v) ita^am, s«^y 
ms^Mtsm iszxf (vi) jita^am, 

S^fciraswc. _hfa (V) iSfc&l^TJifB^IPji y 
[0 0 14] 

[0 0 15] #38 Hy 7^7 7^-ffiyy^Slt 
pH#8~l 2 0fSlXf*)57/>*!Jttro*««-!?* 

So 

[0 0 1 6] *frWi-}4t KP^W5yi« 25t 
0**»(-*3 ft 5 BMPMIS^C (pKa) AS 7. 5~13 

[0017] t Kn^y/V7 S TflB-jR* 
(I) 

[0 0 18] 
lit 2] 

OH (I) 

R 2 

[0019] (Stf, r\ R 2 i4, *ji?ii«litK:*« 

J©^, K*ftl~6»ffiaT^dr^SSr«-r) 

[0020] r r X'±.mmmm 1 ~ e ©eisr yv^^s 

tbtlt ^^/vS, xfyvs, ymbVvS, ^77p 
tVkS, -ff-;vm. ^y7f;H, s e c-^A-S, 
t e r t--7^/VS, ^y^/VS, •^y-<>'^vs, ^ 
^y^/P*, t e r t ^■^rv'/VS, 4 

v^y/v^ 3-^=f-/u^<y=f-/u^ 2, 2-'y^=f- 
/py^/vss ittt 2 , 3 - v?y /vy~=f 
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[0 0 2 1] _kfBfc Kb*W5 VliLT, ftflqfc 
lHJlfc Kn^i^/VT 5 y (NH 2 OH) , N-^/Vt 

y, N, N-^^/Vt KndrV/VT 5 y##W t^fi 

[0 0 2 2] 2 5t©*»»|j:38»t5iMHtS« (PK 
a) t>>7. 5~1 3©T5VJ|fcL-CH:, ftttftfctt* 

-/V7 5y> 2- (2-7^yxF^rv/) x.?/—/^ 
N, N— ^f/Vx^-;l/7 5y, N, N- v^fvl-cii 
^/-/VT?^ N, N-^f;H^;-^7;y, 

^, N-^f;vx^;-;V7?y, N-^fvWi^x* 

p^7-;v7?y, MMvr/n/V— /KT5y*©r 
/v* / -/v7 5 yl ; i?xf yy h !) 7 5 y , 
i/yf F7^y 7pfvv^7^y n, N-v^f- 
/vxf yyi?7?y, N, N' -v?xf;vxf yyj?7 
?y l, 4-7?yy7?y, N-^/y-^uy 
^7?y l, 2-/p^yi?7?y 1, 3-:/p^ 
y^7?y 1, 6-- -^•iJ-y^T^y^co^yr/y^ 
i/y#!)7?yl; 2-j-^/y — .^>;v7 5y, y^ 
^ fyyr ?y, h y z/gvyr ?y, by 7d tf/wr $ 
y, h!)7!J;v75y, — -f=f->vr%v^ 
jur^y^ommmr^ym i^y^r^y, -^i 
rvyr 5 y^©3f§KT ^yiit^-^y n - * ^ 

/y-fcVi^-yy, ^^vv— fcX^S^y, t Kn^f-y;i/x 

t/x^y^-;VT5y, 2- (2-75/iF* 
V) 3i^y-/K yxfyyh37?y, hyxf uy 
rF7^y, -y^D^y/v7?y, f-^yV^jW 

[0023] ^mmv^^miax ±ej£#<ot»-e<>, 

'>S<HtKP^75y (NH 2 OH) £ 
[0024] rtLf>tKc^y7SyI, T5y«<Dga 

(f», l~5 0ii%«L<> #(C«5~2 5fii% 

[0025] B5£ttfa_k©;fcft, ffim\z£9T> 
^T*S:JniTfcJ;v\ Ty^-T*coBa-g-»i, y 
y*?**, 0. i~i ofifi%##*L<, WfcKto. 

[0 0 2 6] y y^««?iiitt£ftii£*3fc: 

^Mi-i^Tta-ies; (11) 

[0 0 2 7] 



[ft 3] 




(II) 



[0 0 2 8] GeW. R 3 f4KjSf^S:6~2 o»r/y 

^ySSr^f-) r-S$ti5N-r/ydf/y-2-t:°n y k 
y, isit^T-fe^l^yT/i^^— • 7;^i/y^y K 

[0029] N-T;y^;y-2-t°n y KySoiVT-fe 

[0 0 3 0] _hf2-«S; (II) T'iJji5N-7;^ 

-2-fcy \t><DM;Wib Ltii, N—^y/y-2 
-b°ny Ky> n-~ -7 c =f/y-2-t°ny Ky, n-* 

?f;v-2-fcpFy N-;=/V-2-fc!)F 

y\ n— 7 f -y/v-2-fn y Ky, N-i)yfy;v-2 
-bfny Ky, n- Kf-y^-2 -fp y py, N-h 
y rv'/v- 2 - fp y Ky» n -t- h jfy*- 2 - 1° 
p!) Ky, N-^y^-r'y/y-2 -fp y py, n— - 
Wfy;i'-2-fpp Ky, N-^fy;>-2- 
fp!) Ky, N-^^fy;v-2-fP y Ky^^sf 

tf£>ft3 0 (p-CfcN-^^vy- 2-fcfta y Ky, N- 

Kry/y-2-t°ny Kya^ftW tsurfadone lpio 

OJ , rsURFADONE LP300J (J^±, ^"f ft&TV^* t° 

- • y>^yttsg) t Lriu«sn-r*s*), StI^/a^ 
[0031] T-tr^yyr/v^— /v • T^yyt^f-y 

a-A-i LTt±, TfB-«^ (III) 
[0 0 3 2] 
[ft 4] 

R 5 

I 

R 4_ c = C — C — OH (HI) 
R 6 

[0 0 3 3] (fc£U R 4 i4**^*/-ct4 
[0 0 3 4] 
[ft 5] 

R 7 

I 

— C — OH 

I 

R 8 

[0 0 3 5] Sr^L ; R 5 , R 6 , R 7 , R 8 ;*-?:;^;^ 

ite**]!^ ^igJS^-S: 1 ~ 6 »T/y^/ySSr^-f-) 
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1 ~ 6 <D T/V^/VM t LTIt y 

/V*, s e c -T'^/V*, t e r t "?yf- 
/V3t, y^yfWS, ^^^y^/VJE, t e r t — ^ 

2, 2 — i?;* ^VK/^VV*, 2, 3->^^ 

[0 0 3 6] i07tfi/yr;i^3-;Hi, #!lxJ£ r-^ 

-7-f/-^J > r^-;k7^Vj (K_hl/ vfftk Air Pr 
oduct and Chemicals Inc. K) fWv'P — Xt LTrfTIR 

rt-7-f/-/H0 4j , r-y — 7 ^ y-^8 2 j fc 

[0 0 3 7] ^T-k^lslsTfrzi—MctilJOZhZT 

yy^y K&SW^wjil-g-J&aW* L< fflv^ft 
5 0 

[0 0 3 8] 7tfl/V7/V3-*' 77V 

dfVy^i/K#JP«BtLT, Tia-^S (IV) 
[0 0 3 9] 
[ft 6] 

r 

R 9 — C = C - C— 0-f CH2CH 2 Cr}--H 
R 11 

[0 0 4 0] (fcffU R 9 f4**)5CT-*fc(i (IV) 
lit 7] 

R 12 

— C — 0— f CH 2 CH 2 0-)— H 
R 13 

£*L;R 1( \ R 11 , R 12 , R 13 f4^ft-€'ft$l3£t;:** 
JF?\ ^igJS?-* 1 ~ 6 (DT;V^;v^m-f) T?*£ft 
5fc£*as#*lXiB^feftS. it? (n+m) fil 
~3 0ttoliSrgU rw^yy^y Krafts 

[0 0 4 1] T-fe^^^T/Vs— • 7VW3f yy^i' 
VtttiUmX Tf— 7^ (Air Product and Ch 

emicals Inc.fi) CDVD-X, fcSWi rrir^U/- 

/H 0HW7xy y^5#/v (ft) a® ®yy-x#t 
LT7UJR4*i/r*st>, »«(-/Bi^ft5„ ft't^fi' 



m^mtm^nm^rhb, rf— y^y--vv4 4 oj 

(n+m=3. 5), Tf— 7 ^ 7 -/V4 6 5 J (n + 
m=10) , rf— 7-f /-/V4 8 51 (n+m=3 

o) . rr-fe^v-y-zvELi (n + m=4) , rr-fe 

f I/;-/VEHj (n+m=10) , fcSWi^rftb© 

lj t rr-tr^yy-zvEHj co^ti^JSiX/B^ 
5>ft5„ (f-et, rr-fe^v/— /ve lj t ^r-^f-y 

y-^EHj £2:8-4:6 (fiJUt) <75f ^^11^ 

[0042] y y*«^ ^ne> y y*M»§3 

Ol-lIlyoWIK, itBO. 0 15-0. 5 
M;%-efc5 0 
[0 0 4 3] #3&8H y y^fftil, SS-kfcKltfc* r ^ 

y yy^u mv^tkt v yyy&(Dmwm*mmmx 
[0044] ±mr^^y^m(Dmmm^mmm^ir6 

fribffMWMk LTf±, fc Kn+w? yfftfojra'/ 
SfciiTVK* y -;VT $ yMMt^T? y^i«* 

y^ft**^, sfc«y y^mmt^m-f^->^ 

[0 0 4 5] ±.tR7-y4k&mWtb&mJX-y$:$t.tj;^ 

mmkomz&^x, ^ny^y^^ftv^SirLT 

HU tKo^7?yi, ft lft, B2S*fc«B3 
ft«£S£T5y, lg»5CT5v, ff«7?y, «* 

[0 0 4 6] t Kn^^7 5yIirLt!i, 
«t Fn^-y;V7?y (NH 2 OH) « N-^f^tp' 
ndri/yVT ^y, N, N-77 f;Vt Fd^W5 
>\ N, N-v^/Vfc Kn^y;V7 5 y^#IJ^$ft 

[0 0 4 7] Hi mSaSHMT ? y t Jl^l-te 

^/ai^/— /vr $ y, ifyy^7?y, 2- (2- 
[0048] m2mmmmr^ytLx^ mmn* 

[0 0 4 9] ^3afllMKT3;yi:LTtt, Hrf^icti 

[0 0 5 0] JJgilST^ yb LTti, B.f^^tiy^n 
^y/vr 5 y, ~yy^ d^-^y/vT s ymffm^^ti 

[0051] %mMT 5 y t Lta, *^(i{^y-y 
/v-r 5 y, -y-^y^/vr 5 y N n -y f;My-y;v7 5 
ymwm£uz> 0 
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[0052] mmu^r 5 >t Ltii, Mftmiztrnv 

>\ tfyv^ f^Ui^y, N-fc Kn^^/H^ 

[0 0 5 3] »&CT)V^)V%^m.TV^^^m^h L 
Tit. MWtilr h 7 ^ f /V7 A t Yu*l/ 
K (= TMAH) , r by^f/VT^s^At KnJf 
fK, f h 7 f ;V7 A t Kb * v K, by 

^'JVtcE^A'TV^e^Afc Kp^VK, (2-tKP 

(2-tKpJfi'xf/i/) F!lxf/v7y*=!?AtK 
P^f-^F, ( 2 - t Kp **/xfA«) h 'J 7"a tfA'T V 
t-?At KprdrS-K (l-tKnJf->7"nt» h 

[0054] fp-eh, rv^—r*, tyi^y- a-t 

7h7^f;V7^x^AtKn^>K (2- 

tKn ^v-aif-^) h y ^ f-yvr y^xijAkKp^v' 

[0 0 5 5] ^«^>-£^*ftV^S{ilfIA:ST£;B 
v*-Cfc.£<, fc3^{*2«^±£»^rfr*TMv^fc 

[0 0 5 6] mP>^S-r^vSr^4*^|fe*i73'^ 
Tkmmt (Dim., TfT|R©:7 5'fbic*5 0~6 0%**© 
7 s^t**!*^ p Hi* 5 

~ 8 i * 5 i 5 K«JHi-5 £ fc -CK3S1-5 =. i 

[0 0 5 7] r © J; 5 *±8S7 (&«) 
©AMtLt, «*.tf (a) 7y-fk**||i:AJR>f* 
y^S4v€lt©E (b) *»t£W8B88*, *3«fc 
15 (c) *^Ltft57?i/V^©«il*^ ^ 
ric^^ic (d) 7tfuy7/^^'7MU>t 

fcwi 0-157791 mcmm<DTy^y^m<D 

[0 0 5 8] ;rt±|a (a) ja^tt«faLfci:*JDT7 

[0 0 5 9] XeE (b) )S^iLt, Vt^/VX/U** 
-> K, N, N-Wf/^AT? h\ N, N-v^ 
^7th7? K, 1, 3 

- 2 — r 5 y -/ y >v ^ y 

[ooeo] 4/t±fE (d) ^fcLTtt, 

[0 0 6 1] ±fB7s/il^fiJ«(i*3V^r, 



£ L < ( a ) f&frtfS 0 . 2-3011 
%, (b) ^3 0~8 0li%, (c) 
•C&So £££ (d) j*#&B£"*-5#e\ *©e£* 
i±£f £ L < Ji 0 . I~5li%r-fe3 c 
[0 0 6 2] 443, (e) 7yft**^trE^b 

[0063] roj^, 7 -ymmmmm&mftnz-fr 

IB,ffSUii, (a) ^#0. 2-3 0tf%, 
( b ) 3 0-80 ( e ) fi£t5>*S_t|SSr 

o. 5li%i:UB^§^ (c) ^-efc 

So rrsc (d) j$#£gB-&l-5#S\ *©ffi^«*» 
*L<iiO. l~5**%-e&5„ 

[0 0 6 4] *mw<D y isxmtt, *#m.is£xftf*sm. 
* b us?* v^^xr^ti y *sss-es««ri6** h- 

t Ltii, (i) b^/ ^i?Ti?wk&>fob;tf? 
y?mmzis^ir%#i?m*vui?x k (id 

tt»ilSr-&*-t-5sK^ffl* b K (iii) H*ii 
3 ft:£*, ^(-ii9 7>«LT/V7jy*^ 

«t*fi-5^*tt^±i7ci-5*^#i-5T;v7j y «r»tt 

»Ji*^*r*#'^Sl*M'^h, (iv) 

i 9 *$r»£-r 5 ftl^ ^f*#J*5 J; tFT;V7J y "I^tt 

[0 0 6 5] *38H»aSE©*!ai*ifeH:, (I) 

m«L-T* b^* h 5 IS, (I 
I) a** M"5>* t LT»xy 

^V^LT&MIBill/^-^fcJBfifctSXg, (III) 
*H/v?7 M^^y^T;,^^^ (IV) T 
y -»-y"Xe^coS^Srfi]«^a LT7 y =yV?'<k 

(vi) xiBMias, $ 6i'S«Sr*-ey ^^^a-rsx 
[0 0 6 6 ] MMyp3y?x-/\ if 

itm*. S i 0 2 SI#»|6S^^f^LTfeJ;v\ XE 

mm^mm- ^mmitmtLxi^ r^$.^<y^ (a 

l) ; T;u*=.VJ*-frjm (A 1 -S i) , TsuSi- 
y~M>-^4m-m (Al-Si-Cu) ($<DTfrS.-V 
^i(Al^) (Ti) ;^^-fh9 

-fK (TIN) , W^y^ry (T i W) 

/V- (TaN) . fysfX'ry (W) , ^b^y^^T 1 ^ 
(WN) ^WV^tU ^tie.H*S~»S^T»« 



±fcJBj*«*ih,3 0 A 1 ; A 1 - S i , Al-Si 

-CufOAl^;Ti ; TiN, TiW*|©Ti-a- 

[0 0 6 7] #cv>-e* h i^v 5 ^ h^^-^SrJFM-TSo 

[0 0 6 8] h hiBSftateflWO^- 

*:fe\ a^ffi«#KIS£3ft3 <*>©•?£ 

h©*ffitgM£?«£?igTU -£B#Pel3f§f 
[0 0 6 9] 2fc^T?, J&SSftfc* h Vi/7s \~/<*> — y 

[0070] ztibmmto&mimic&MZiix* mm 

[0071] Tk^xmm&^mm, &&&±.m*%m 
y vxfflcmmzitx y >^mm-t6. y y-^mii, 

^fti©^^ i 9 ff 5 - So y ^S^tt^l 

if 

[oo7 2]&^, SfefcJ^&rt-ey^&SL-c 

[0073] ^s&By^iR&fflvyfc*^, «»n 
*©^t?©y ^^am^n^itm^tK^x, ai~ 

[0 0 7 4] H 1 }47 y^WfiJUMT^aLfc^ 

a5r^-rHT-fe5o ±st»*©*y >-*©^T-©y >- 

a©3-0iJ£^-T„ 

[0075] igifcfcvvr, a l -CuM&m-i±s i 



t Lxmmz^yf-y-yi-x&m&m^?-^ 

(Al-Cu^-y) fcJgjfcLfcl*, 7-r>y^»I 

-To Hi^-TipS-, TyVy/l, Al-Cu/^- 
ftomW Viai, iIf*»3ytLTA 1 - Cu 
S i JRIM K9*-^r?i/^ 

[0 0 7 6] rr^y^i, 7y^fiJStfR^aSfe© 

*S («»«©*#£„ r^y^v-hj ) is, si> 
Cu>Al©Ii/j:5„ ^r©SS, s i ^©iM K?* 
-;vii^*W(-iiJBl^*-t-5r btfXZZ-AK ai-c 

[0 0 7 7] ^^^fij«tis^am, Hf», ±JSiC 

A 1 ©^s^i"— H2#o§i-3i< £9, Al*©f 

«©?§»«) o*v^ir J: , Al-Cu^JRE«l«ffilc 

UAl-Cu &JHBH©*! "9 ^£DTLt 5« 
[0 0 7 8] rtiCtU H(f>Tan:^i-J:5^ 7y 
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